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Abstract
Background: Attending private school or a higher-status university is thought to benefit
future earnings and occupational opportunities. We examined whether these measures
were beneficially related to health and selected health-related behaviours in midlife.
Methods: Data were from up to 9799 participants from the 1970 British birth Cohort
Study. The high school attended (private, grammar or state) was ascertained at 16 years,
and the university attended reported at 42 years [categorised as either higher (Russell
Group) or normal-status institutions]. Self-reported health, limiting illness and body
mass index (BMI) were reported at 42 years, along with television viewing, take-away
meal consumption, physical inactivity, smoking and high risk alcohol drinking.
Associations were examined using multiple regression models, adjusted for gender and
childhood socioeconomic, health and cognitive measures.
Results: Private school and higher status university attendance were associated with
favourable self-rated health and lower BMI, and beneficially associated with health-
related-behaviours. For example, private school attendance was associated with 0.56
[95% confidence interval (CI): 0.48, 0.65] odds of lower self-rated health [odds ratio (OR)
for higher-status university: 0.32 (0.27, 0.37)]. Associations were largely attenuated by ad-
justment for potential confounders, except for those of private schooling and
higher-status university attendance with lower BMI and television viewing, and less fre-
quent take-away meal consumption.
Conclusions: Private school and higher-status university attendance were related to better
self-rated health, lower BMI and multiple favourable health behaviours in midlife. Findings
suggest that type or status of education may be an important under-researched construct
to consider when documenting and understanding socioeconomic inequalities in health.
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Introduction
Education is thought to benefit future health and economic
outcomes,1–3 but there is substantial heterogeneity in the
latter depending on the type or status of education at-
tended. For example, the minority of persons who attend
private high schools in Britain (typically around 7%)4 are
greatly over-represented in higher-status occupations (e.g.
71% of senior judges, 50% of diplomats),5 and typically
earn substantially more in adulthood.6 Attending a higher
rather than normal-status university has also been favour-
ably associated with both occupational opportunities and
higher subsequent earnings.7–9 Given the importance of oc-
cupation and financial resources for health and its behav-
ioural determinants,10,11 private school and higher-status
university attendance may also favourably relate to adult
health outcomes.
Large inequalities in health are known to exist accord-
ing to educational attainment,2,12 yet whether attending
elite institutions during school and university benefits adult
health outcomes is unclear. By having the financial re-
sources to provide improved access to recreational facili-
ties, a higher teacher:pupil ratio, access to beneficial social
networks and/or by aiding the development of cognitive
and social assets, attending elite institutions may affect
adult health through a number of different pathways.13–16
In addition, elite institutions may differ in the composition
of pupils’ psychosocial characteristics and cultural norms,
which could have lasting effects on health-impacting be-
haviours.17 Understanding these relations is important to
better understand the socioeconomic distribution of health,
and may yield insights into the importance of education
quality for population health. A small number of studies in
the USA have found that indicators of higher education
quality in school are beneficially associated with subse-
quent adult health.18 These suggest that efforts to improve
education quality may benefit population health, inde-
pendently of improvements in the amount of education
achieved. For example, improvements in indicators of
higher education quality (higher teacher:pupil ratio and
teachers’ wages) during the early 20th century have been
associated with lower premature mortality risk.18,19
However, these studies lack data for potentially important
confounding factors which are likely to select persons into
elite institutions (such as early-life socioeconomic position
(SEP)20 and childhood cognition21), and may have con-
flated the benefits of higher education quality with other
societal changes which improved health. A small number
of studies, mostly in the economics literature, have exam-
ined how school or university characteristics relate to a
limited number of adult health-related outcomes.22–24
These include the investigation of the type of school and
the pupil:teacher ratio,23 and selectivity of universities in
the USA.22,24 None has examined both school and univer-
sity type, and important potential confounders such as par-
ental income23 have in some cases not been accounted for.
Both school type and university status warrant investiga-
tion—university, like schooling, is likely to be a period in
which patterns of health-impacting behaviours are estab-
lished, which may subsequently track across life and im-
pact on health.25–27
We examined whether private high school or a higher-
status university attendance were related to health out-
comes, using the 1970 British Cohort Study (BCS70), a large
nationally representative sample with detailed data on edu-
cation, multiple health-related outcomes in early midlife
and important potential confounders. We hypothesized that
private school and higher-status university attendance
would both be beneficially associated with health (and
related behaviours), and that associations would be only
partly explained by preceding socioeconomic,cognitive and
health characteristics.
Methods
Study sample
The BCS70 consists of all 17 196 babies born in Britain
during one week of March 1970, with eight subsequent
waves of follow-up from childhood to early midlife.28
Key Messages
• Attending private school or a higher- status university typically benefits future economic outcomes, but it is unclear if
these indicators of socioeconomic advantage relate to adult health and behavioural outcomes.
• Using a British cohort study initiated in 1970, private school and higher- status university attendance were beneficially
related to self-rated health, lower BMI and multiple health-related behaviours
• Associations with lower BMI and less frequent television viewing and take-away meal consumption were independent
of potential confounding factors (childhood cognitive, socioeconomic and health measures).
• In addition to educational attainment, findings suggest that type or status of education may be an important under-
researched construct to consider when documenting and explaining socioeconomic inequalities in health.
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At the most recent wave (42 years), 12 198 eligible partici-
pants (those alive and not yet lost to follow-up) were
invited to be interviewed at home by trained research
staff—9841 participants (80.7%) responded and provided
some valid data, including information on self-rated
health, height and weight, and smoking status; 8734
(71.6%) completed an additional self-completion question-
naire, including information on diet and alcohol intake
and time spent watching television and undertaking phys-
ical activity (see Figure 1 for flow diagram). Previous ana-
lyses have found that those of lower SEP in childhood were
less likely to provide data at 42 years and at other adult
sweeps.29 The available analytical sample sizes therefore
differed by mode of assessment and by missing data for
specific questionnaire items (available sample sizes for all
outcomes shown in Tables 1-3). At all waves, informed
consent was provided and ethical approval granted.
Outcome measures
Multiple measures of self-reported physical health and
health-related behaviours ascertained at 42 years were
included. These included self-rated health (poor, fair,
good, very good and excellent), limiting illness or disability
(none, classified to a certain extent or severely ham-
pered)30and body mass index [derived using self-reported
height and weight (kg/m2); categorised as < 25, 25-29.9
and 30]. Physical inactivity was defined by asking
participants to report the frequency of participation in 14
activities during leisure time [classified as ‘inactive’ (0) or
active ( 1 per week)]. Time typically spent watching tele-
vision during weekdays, an indicator of sedentary behav-
iour, was ascertained (none, <1 h, 1-3, 3-5 and >5 h/day),
and an indicator of dietary behaviour was ascertained by
asking participants the frequency of eating take-away
meals (several times a week or more, once or twice a week,
at least once a month, less often, or never).31 Additional
dietary outcomes included the frequency of consumption
of home-cooked and convenience meals. Finally, smoking
status (current vs non-smoker) and high risk alcohol drink-
ing behaviour were ascertained (defined as a score of 5 or
more on the Alcohol Use Disorders Identification Test
Primary Care (AUDIT-PC) scale).32 Since associations be-
tween education and alcohol consumption can differ ac-
cording to volume consumed and consumption patterns,33
additional analyses were performed using total consump-
tion (units in the past 7 days) and consumption frequency
when drinking(0 to  10 drinks per day).
Ascertainment of school and university attended
The type of high school attended (from 11–16 years of age)
was derived from interviews with school headmasters and
from census records at 16 years, or recalled at 42 years if
not available, as previously described.34 School type was
categorized as comprehensive and other types, grammar
schools or private schools; those who attended schools for
students with special educational needs were not included
in analyses (N¼ 109), nor were those with missing data for
school type (N ¼ 74). Participants’ first university attended
was recalled at 42 years and categorized as either higher-
status (Russell Group and two other consistently high-
ranking institutions) or normal-status universities (all other
institutions), as previously described.34 The Russell Group
is a self-selected group representing 24 purportedly leading
universities, and attendance has been related to higher
graduate income.8
Analytical strategy
We first tabulated outcome variables by education type,
and examined associations with outcomes using chi-square
and t tests. Next, we used multiple regression models to
examine associations between type of education and
health-related outcomes. Binary or ordered logistic models
were used, and the proportional odds assumption was
tested using a likelihood ratio test to compare constrained
and unconstrained models. Models were first adjusted for
sex, then additionally for a series of potential confounders
chosen a priori (identified from previous analyses of
Provided any valid data at 
42 years by 
home visit interview 
N=9,841 
Target sample for 42 year 
data collection in 2012 
N=12,198 
Original cohort born in 1970  
N=17,196 
Lost to follow-up or died 
N=4998 
Provided any valid data at 
42 years by 
self-completion 
questionnaire 
N=8,734
Did not complete self-
completion questionnaire 
N=1,107
Lost to follow-up or died 
N=2,357 
Figure 1 A flow chart summarising response for those who provided
valid data at 42 years (2012) in the 1970 British Cohort Study.
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BCS7034): indicators of childhood SEP [paternal occupa-
tional class and household income (10 years), and educa-
tion (5 years)], childhood ascertained at 10 years of age
(reading and maths scores at 10 years) and childhood
health at 10 years of age (school absence due to illness or
emotional problems, disability as judged by health visitor).
Models examining university education were additionally
adjusted for school type. Gender differences in associations
were tested by including gender x education interaction
terms. For participants with valid outcome data (e.g. self-
rated health at 42 years), 424 (4.4%) had missing data for
all potential confounders, and 4528 (46.9%) for at least
one. To avoid loss of power and to potentially limit bias,
we used full-information maximum likelihood estimation
(FIML) to account for these missing data and did not fur-
ther limit analyses to those with valid data for all outcomes
(at the expense of comparability across outcomes).
Additional and sensitivity analyses
We conducted a range of sensitivity analyses to check the ro-
bustness of findings. Since education systems differ in
Scotland (e.g. few grammar schools exist), we excluded par-
ticipants from Scotland to examine the extent to which com-
parisons were conflated with country differences.
To examine whether associations with television viewing re-
flected the entire week’s leisure time, we repeated analyses
examining weekend television viewing as an outcome. We
also repeated analyses using both stricter definitions of phys-
ical inactivity, and more refined (graded) leisure-time phys-
ical activity measures. To examine whether additional
adjustment for potential confounders affected findings, mod-
els were conducted with additional adjustment for: SEP indi-
cators (housing tenure and crowding/persons per room at 5
years of age); other childhood characteristics [measured
BMI, social and emotional traits at 10 years of age (self-es-
teem, locus of control, Rutter behaviour scores, externalizing
behaviour, sociability, emotionality, conscientiousness)];
additional cognitive measures at 5 and 10 years of age, as
previously described34; and maternal characteristics (mater-
nal BMI, teacher’s report of maternal interest in the child’s
education, and malaise ascertained at 10 years).
Results
A total of 618 participants (6.4%) attended private school,
and 632 (28.5%) of participants who attended university
did so at a higher-status institution (Table 1). Men were
more likely to attend private school. Both private school
and higher-status university attendance were related to in-
dicators of higher childhood SEP (higher paternal educa-
tion, occupational class and income), higher reading and
maths scores and fewer reported health problems.
Grammar school attendance was associated with these
measures in the same direction, yet typically more weakly.
Self-rated health and BMI
Compared with attendance at comprehensive school, pri-
vate school attendance was associated with better self-
rated health [odds ratio (OR) of being in one category
worse self-rated health 0.56; 95% confidence interval (CI):
0.48, 0.65], lower odds of limiting illness, and lower BMI
(Table 2). When analysed as a continuous outcome, mean
differences in BMI were 1.81 (2.26, 1.36) for private
and 1.09 (1.64, 0.53) for grammar school attendance.
After adjustment, associations of private school attendance
with self-rated health and limiting illness were largely atte-
nuated, and associations with lower BMI remained (OR
0.71: 0.60, 0.84). Associations with BMI also remained
after adjustment for future educational attainment
(Supplementary Table 1, available as Supplementary data
at IJE online).Grammar school attendance was also
associated with lower BMI before and after adjustment
(Table 2).
Higher-status university attendance was associated with
better self-rated health and lower BMI, but not with limit-
ing illness (Table 3)—compared with normal-status univer-
sity attendance, the odds of being in a higher (heavier) BMI
category were 0.75 (0.63, 0.89)among those who attended
a higher-status university (mean difference in BMI ¼
0.74; 1.22, 0.25). After adjustment, differences in
self-rated health were largely attenuated, whereas those
with BMI largely remained.
Selected health-related behaviours
Private school attendance was associated with greater odds
of being physically active, less frequent television viewing,
lower odds of smoking, and less frequent take-away meal
consumption. After full adjustment, these associations
were largely attenuated, except for those with lower televi-
sion viewing and take-away meal consumption (Table 2).
Associations were only partly attenuated after adjustment
for future educational attainment (Supplementary Table 1,
available as Supplementary data at IJE online). School at-
tendance was not associated with high-risk alcohol drink-
ing, but private school attendance was associated with
higher consumption of alcohol units, yet with lower num-
ber of drinks consumed on a given drinking day; only the
latter association remained after confounder adjustment
(Supplementary Table 2, available as Supplementary data
at IJE online). Associations between grammar school
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attendance and outcomes were typically similar to those of
private school.
Higher-status university attendance was also associated
with greater odds of physical activity, less frequent televi-
sion viewing, lower odds of smoking and with less frequent
take-away meal consumption, yet not with high-risk alco-
hol drinking (Table 3). After adjustment, higher-status uni-
versity attendance was associated with lower television
viewing and less frequent take-away consumption, whereas
associations with other outcomes were attenuated. Higher-
status university attendance was also associated, after
adjustment, with lower alcohol consumption on a given
day of drinking (Supplementary Table 3, available as
Supplementary data at IJE online).
For all outcomes, we found little evidence for gender inter-
action (P > 0.11 for interaction terms). Findings were similar
when excluding participants residing in Scotland, when using
television viewing during weekends as an outcome, when
using alternative physical activity measures and when adjust-
ing for additional potential confounders (Supplementary
Tables 2_5, available as Supplementary data at IJE online).
Discussion
In a large nationally representative birth cohort study initi-
ated in 1970, private school and higher-status university
attendance were beneficially and independently related to
self-rated health, lower BMI and selected health-related be-
haviours (physical inactivity, smoking, television viewing
and take-away meal consumption). Associations with
BMI, television viewing and take-away meal consumption
were robust to adjustment for potential confounders,
whereas associations with other outcomes were largely ex-
plained by these factors.
The current findings suggest that the type or status of
education may be an important part of the socioeconomic
environment which has thus far not been well researched
in studies of health inequality. They add to studies demon-
strating inequalities in health outcomes according to edu-
cational attainment1,35,36 and to studies examining how
aspects of schooling or university education are related to
a more limited number of health outcomes.22–24 By not ac-
counting for the type or status of education, and focusing
solely on attainment, it is possible that existing epidemiolo-
gical studies have underestimated differences in health at-
tributable to education.
The persistence of beneficial associations with BMI,
television viewing, and take-away meal consumption may
be suggestive of causal relationships between the type of
education and these adiposity-related outcomes. Although
we adjusted for a large number of prospectively ascer-
tained potential confounders, residual confounding cannot
be entirely ruled out given the strong links between poten-
tial confounders and these outcomes (e.g. childhood SEP
Table 2. High school attended in relation to self-reported health and health-related behaviours at 42 years
High school attended:
Outcomes at 42 years N Comprehensive Ref. Grammar OR (95% CI) Private OR (95% CI)
Sex-adjusted models
Lower self-rated health 9651 – 0.89 (0.74, 1.07) 0.56 (0.48, 0.65)
Long-standing illness 9616 – 0.87 (0.65, 1.18) 0.60 (0.45, 0.79)
Higher body mass index (kg/m2) 8716 – 0.61 (0.49, 0.75) 0.53 (0.45, 0.62)
Frequent take-away consumption 8480 – 0.59 (0.49, 0.71) 0.54 (0.46, 0.63)
Higher television viewing 8473 – 0.54 (0.44, 0.66) 0.38 (0.32, 0.45)
Physically inactive 8373 – 0.87 (0.69, 1.09) 0.75 (0.62, 0.90)
Current smoker 9652 – 0.78 (0.61, 1.00) 0.62 (0.50, 0.76)
Higher-risk alcohol drinking 8585 – 0.93 (0.72, 1.20) 1.03 (0.84, 1.26)
Fully adjusted modelsa
Lower self-rated health 9651 – 1.24 (1.02, 1.50) 0.92 (0.78, 1.09)
Long-standing illness 9616 – 1.07 (0.79, 1.46) 0.87 (0.64, 1.17)
Higher body mass index (kg/m2) 8716 – 0.73 (0.59, 0.91) 0.71 (0.60, 0.84)
Frequent take-away consumption 8480 – 0.69 (0.57, 0.84) 0.68 (0.58, 0.81)
Higher television viewing 8473 – 0.83 (0.68, 1.02) 0.67 (0.56, 0.80)
Physically inactive 8373 – 1.05 (0.83, 1.33) 1.00 (0.82, 1.22)
Current smoker 9652 – 1.07 (0.83, 1.38) 1.00 (0.79, 1.25)
Higher-risk alcohol drinking 8585 – 0.86 (0.66, 1.12) 0.89 (0.72, 1.11)
aAdjusted for childhood socioeconomic indicators [paternal occupational class and household income (10 years), and education (5 years)], childhood cognition
(reading and maths scores at 10 years) and childhood health (school absence due to illness or emotional problems, disability as judged by health visitor at 10
years).
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and both adiposity37,38 and television viewing39), nor the
potential of confounding due to unobserved family charac-
teristics (e.g. parental ambition). Different study designs
could be used to aid causal inference in future studies. For
example, situations in which private school places are se-
lected randomly, and therefore independent of potential
confounders such as parental socioeconomic circum-
stances, could be utilised. Existing studies of this nature
have not typically found strong effects of voucher alloca-
tion on short-term education outcomes (e.g. in India and
the USA).40,41 However, the short-term follow-up of these
studies and country differences in school characteristics
limits generalizability to Britain, where private education
is thought to yield substantial long-term economic returns
in adulthood.6,42
Although the causal nature of the relations found in this
study are uncertain, there are a number of pathways which
could feasibly underlie causal relations between type of
education and health—including socioeconomic and be-
havioural pathways—and these warrant future investiga-
tion. Private schools are likely to be more financially
resourced to provide a greater quantity and quality of
extracurricular activities. For example, in BCS70, the
mean number of different extracurricular activities typic-
ally available to students was 16 in comprehensive, 15 in
grammar and 25 in private schools (P < 0.001, data avail-
able on request). These differences may have been specially
large during the 1980s, when teachers’ industrial action in
the state sector included strikes and a ‘work to rule’ which
could have limited extracurricular activities. The compos-
ition of both teachers and pupils differs between private
and state schools, and both may have also contributed to
peer effects on pupils’ behavioural patterns.16,43,44 Due to
tracking, such behaviours may persist into adult life and ul-
timately affect BMI and other health outcomes.25,45
Although private school attendees were more likely to have
gone on to attain higher subsequent education (Table 1),34
educational attainment did not fully explain the
observed associations. However, other aspects of
adult socioeconomic circumstances may have a role in ex-
plaining these associations. For example, accrued benefits
in earnings may have contributed to these differences,
given its expected benefits on diet quality and aspects of
cultural consumption which displace television
viewing. Associations with private schooling could also
partly reflect the influence of area-level socioeconomic cir-
cumstances known to be related to adult BMI, diet and
activity participation31,46,47; grammar and private school
attendees have also been found to be more likely to
move to areas with favourable measures of population
health.48
For other outcomes, beneficial associations of school
and university type with outcomes were largely explained
by adjustment for potential confounders. Childhood
Table 3. University attended in relation to self-reported health and health-related behaviours at 42 years
University attended:
Outcomes at 42 years N None, no qualifications
OR (95% CI)
None, pre-university
qualification OR (95% CI)
Normal-status
university Ref
Higher-status
university OR (95% CI)
Sex-adjusted models
Lower self-rated health 9799 2.55 (2.29, 2.84) 1.70 (1.54, 1.87) – 0.76 (0.64, 0.90)
Long-standing illness 9763 2.25 (1.90, 2.67) 1.37 (1.16, 1.62) – 0.86 (0.64, 1.17)
Higher body mass index (kg/m2) 8841 1.71 (1.53, 1.92) 1.57 (1.42, 1.75) – 0.75 (0.63, 0.89)
Frequent take-away consumption 8617 1.64 (1.46, 1.85) 1.50 (1.35, 1.67) – 0.73 (0.61, 0.87)
Higher television viewing 8604 2.95 (2.61, 3.34) 2.11 (1.90, 2.34) – 0.60 (0.51, 0.71)
Physically inactive 8503 1.75 (1.53, 2.00) 1.41 (1.25, 1.60) – 0.79 (0.64, 0.99)
Current smoker 9801 3.69 (3.17, 4.30) 2.18 (1.88, 2.53) – 0.74 (0.56, 0.99)
Higher-risk alcohol drinking 8721 1.12 (0.97, 1.30) 1.05 (0.92, 1.21) – 1.04 (0.83, 1.31)
Fully adjusted models
Lower self-rated health 9799 1.91 (1.69, 2.14) 1.45 (1.31, 1.61) – 0.91 (0.76, 1.08)
Long-standing illness 9763 1.86 (1.55, 2.25) 1.25 (1.05, 1.49) – 1.00 (0.73, 1.36)
Higher body mass index (kg/m2) 8841 1.36 (1.19, 1.54) 1.36 (1.22, 1.53) – 0.85 (0.72, 1.02)
Frequent take-away consumption 8617 1.37 (1.20, 1.56) 1.33 (1.19, 1.49) – 0.81 (0.68, 0.98)
Higher television viewing 8604 1.89 (1.66, 2.16) 1.63 (1.46, 1.82) – 0.78 (0.65, 0.93)
Physically inactive 8503 1.53 (1.32, 1.77) 1.32 (1.16, 1.51) – 0.85 (0.68, 1.07)
Current smoker 9801 2.95 (2.50, 3.48) 1.93 (1.66, 2.25) – 0.82 (0.61, 1.10)
Higher-risk alcohol drinking 8721 1.27 (1.08, 1.50) 1.12 (0.96, 1.29) – 0.97 (0.77, 1.22)
Fully adjusted models adjusted for childhood socioeconomic indicators [paternal occupational class and household income (10 years), and education (5 years)],
childhood cognition (reading and maths scores at 10 years) and childhood health (school absence due to illness or emotional problems, disability as judged by
health visitor at 10 years) and school type.
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socioeconomic and cognitive measures appeared to play
particularly important roles in attenuating the observed re-
lationships, whereas childhood health or BMI measures
did not. Indeed, childhood BMI did not differ between
school or university groups. This suggests that the type of
education acted as a powerful marker of preceding socioe-
conomic and cognitive characteristics which in turn related
to health outcomes and behaviours.20,21 However, rela-
tions between type of education and outcomes may differ
by age. For example, genuine differences in BMI and televi-
sion viewing may eventually result in clinically manifest
differences in health and disability risk in older age.49,50
Associations between education type and alcohol con-
sumption differed by the alcohol measure used—for ex-
ample, elite university attendance was associated with
lower odds of problematic alcohol consumption, yet with
higher total intake. These divergent relationships are con-
sistent with studies examining educational attainment in
relation to alcohol,33 and the net health effects warrant fu-
ture investigation.
Compared with attending private school, grammar
school attendance was less strongly associated with favour-
able self-reported health and behavioural outcomes in un-
adjusted models. Grammar schools are free alternatives to
state funded schools which purportedly selected students
on the basis of higher student performance. Most, but not
all, were converted to state or private schools in the 1970-
80s following educational reforms.51 Stronger associations
between private schooling and outcomes in unadjusted
models may therefore be driven by stronger selection into
private schools among participants with more advantaged
socioeconomic backgrounds and with higher cognitive
scores (Table 1). Once these factors were adjusted for, ef-
fect estimates for grammar and private school were similar,
and confidence intervals overlapped. This suggests a simi-
lar potential benefit of private and grammar schooling for
lower BMI and less frequent take-away food consumption.
In BCS70, grammar school attendance was not found to be
associated with the likelihood of obtaining a university de-
gree (in adjusted models),34 suggesting that pathways relat-
ing to these health outcomes are unlikely to be explained
by educational attainment. However, the number of par-
ticipants in this group was especially small (4%), which
may limit the power to detect genuine differences in
outcomes.
Strengths of this study include the large nationally rep-
resentative sample, with rich data for school and university
type, multiple health-related outcomes and detailed data
for childhood characteristics which were found to be im-
portant in explaining some of the observed relationships.
Although multiple outcomes were used, the measures of
health and behaviour were not comprehensive—further
research is required to examine relations between type of
education and the multiple dimensions of physical activity
and dietary behaviour, which may have distinct import-
ance for health outcomes. Although many of the self-
reported measures used have been shown to predict im-
portant objective outcomes,52 their use may have contrib-
uted to bias if the propensity to misreport differed by
educational group. The direction and magnitude of bias is
likely to depend on the outcome used. For example, higher
education attainment has been associated with modest
underestimation of BMI, potentially resulting in overesti-
mates of inequalities in BMI,53 and yet with overestimation
of self-rated health problems, potentially resulting in
underestimates of inequalities in health.54,55 Future studies
are therefore required to examine relations with objective
measures of health and behaviours. Differences may also
exist in other aspects of health not investigated in this
study, such as mental health and positive mental well-
being. As in all longitudinal studies, attrition occurred in
the BCS7029 although we attempted to account for this by
using FIML. Finally, although the school and university
groupings were found to relate to the outcomes considered,
future studies may be able to examine more refined catego-
rization of school and university type and/or examine other
aspects of experience in education.
Notwithstanding the study limitations, there are a num-
ber of potential implications. Findings suggest that type of
education may be an important construct to consider when
documenting and understanding the socioeconomic distri-
bution of health. When examining education attainment
either as a main exposure or as a potential confounder,
considering type or status of education may yield add-
itional information with relevance for subsequent health
outcomes. Findings may also suggest that targeting aspects
of schooling which differ between state and private schools
may be helpful in reducing BMI and sedentary behaviour
in the population and the socioeconomic inequalities in
these outcomes which have thus far proved challenging to
modify. Although the proportion of privately educated per-
sons has been relatively consistent in Britain (7%), the
extent to which these findings are generalizable to younger
or older birth cohorts requires investigation,6 as does
generalizability to other countries with different educa-
tional systems.
In conclusion, our findings suggest beneficial relations
between elite education during schooling and university,
with subsequent self-rated health and health-related behav-
iours in midlife. Although the causal nature of these rela-
tions remains to be determined, these findings support the
hypothesis that the type or status of education may be an
important construct to consider when investigating socioe-
conomic inequalities in health.
8 International Journal of Epidemiology, 2016, Vol. 0, No. 0
 at Pilkington Library Loughborough U
niversity on June 21, 2016
http://ije.oxfordjournals.org/
D
ow
nloaded from
 
Supplementary Data
Supplementary data are available at IJE online.
Funding
This work was supported by the Economic and Social Research
Council (grant number ES/M008584/1).
Acknowledgements
We thank the following for their helpful comments on an earlier ver-
sion of this manuscript: Shaun Scholes, Peter Goldblatt and Morag
Henderson.
Conflict of interest: None.
References
1. Conti G, Heckman J, Urzua S. The education-health gradient.
AmEcon Rev 2010;100:234.
2. Mackenbach JP, Kulhanova I, Menvielle G et al. Trends in
inequalities in premature mortality: a study of 3.2 million deaths
in 13 European countries. J Epidemiol Community Health
2014;69:207–17.
3. Montez JK, Friedman EM. Educational attainment and adult
health: Under what conditions is the association causal? Soc Sci
Med 2015;127:1–7.
4. Independent Schools Council. Independent Schools Council
Census 2015. 2015. www.isc.co.uk/media/2661/isc_census_
2015_final.pdf. (1 July 2015, date last accessed).
5. Milburn A. Elitist Britain? A report by the independent reviewer
on social mobility and child poverty. London: Poverty
Commission, 2014
6. Green F, Machin S, Murphy R et al. The changing economic ad-
vantage from private schools. Economica 2012;79:658–79.
7. Smetherham C. Firsts among equals? Evidence on the contem-
porary relationship between educational credentials and the oc-
cupational structure. J EducWork 2006;19:29–45.
8. Chevalier A, Conlon G. Does It Pay to Attend a Prestigious
University? London: Centre for the Economics of Education,
2003.
9. Chevalier A. Does higher education quality matter in the UK? In:
Polachek SW, Tatsiramos K. Factors Affecting Worker Well-
being: The Impact of Change in the Labor Market. Bingley, UK:
Emerald, 2014.
10. Arber S, Fenn K, Meadows R. Subjective financial well-being, in-
come and health inequalities in mid and later life in Britain. Soc
Sci Med 2014;100:12–20.
11. Marmot Review Team. Fair Society, Healthy Lives: The
Strategic Review of Health Inequalities in England, post 2010.
London: Institute of Health Equity, 2010.
12. Mackenbach JP, Kulhanova I, Bopp, M et al. Variations in the
relation between education and cause-specific mortality in 19
European populations: A test of the fundamental causes theory
of social inequalities in health. Soc Sci Med 2014;127:51.
13. Walford G. British Private Schools: Research on Policy and
Practice. Abingdon, UK: Psychology Press, 2003.
14. Tholen G, Brown P, Power S et al. The role of networks and con-
nections in educational elites’ labour market entrance. Res Soc
Stratification Mobil 2013;34:142–54.
15. Bonell C, Farah J, Harden A et al. Systematic Review of the
Effects of Schools and School Environment Interventions On
Health: Evidence Mapping and Synthesis. Southampton (UK):
NIHR Journals Library, 2013.
16. Green F, Parsons S, Sullivan A et al. Dreaming Big: Self-
Evaluations, Aspirations, High-Valued Social Networks, and the
Private-School Earnings Premium. Centre for Longitudinal
Studies Working paper 2015/9. London: UCL Institute of
Education, 2015.
17. Walsemann KM, Gee GC, Ro A. Educational attainment in the
context of social inequality: New directions for research on edu-
cation and health. AmBehav Sci 2013;57:1082–104.
18. Sansani S. The effects of school quality on long-term health.
Econ Educ Rev 2011;30:1320–33. http://www.sciencedirect.
com/science/article/pii/S0272775711001026.
19. Frisvold D, Golberstein E. School quality and the education–
health relationship: Evidence from Blacks in segregated schools.
J Health Econ 2011;30:1232–45.
20. Palme M, Sandgren S. Parental income, lifetime income, and
mortality. J Eur Econ Assoc 2008;6:890–911.
21. Batty GD, Deary IJ, Gottfredson LS. Premorbid (early life) IQ
and later mortality risk: systematic review. Ann Epidemiol
2007;17:278–88.
22. Fletcher JM, Frisvold DE. The long run health returns to college
quality. Review of Economics of the Household
2014;12:295–325.
23. Jones AM, Rice N, Dias PR. Quality of schooling and inequality
of opportunity in health. Empir Econ 2012;42(2):369–94.
24. Ross CE, Mirowsky J. Refining the association between educa-
tion and health: the effects of quantity, credential, and selectiv-
ity. Demography 1999;36:445–60.
25. Craigie AM, Lake AA, Kelly SA et al. Tracking of obesity-related
behaviours from childhood to adulthood: A systematic review.
Maturitas 2011;70:266–84.
26. Viner RM, Ross D, Hardy R et al. Life course epidemiology:
recognising the importance of adolescence. J Epidemiol
Community Health 2015;69:719–20.
27. Steptoe A, Wardle J, Cui W et al. Trends in smoking, diet, phys-
ical exercise, and attitudes toward health in European university
students from 13 countries, 1990–2000. Prev Med
2002;35:97–104.
28. Elliott J, Shepherd P. Cohort profile: 1970 British birth cohort
(BCS70). Int J Epidemiol 2006;35:836–43.
29. Mostafa TW. The impact of attrition and non-response in birth
cohort studies: a need to incorporate missingness strategies.
Longitudinal and Life Course Studies 2015;6:131–46.
30. Office of National Statistics. Long-lasting Health Conditions
and Illnesses: Impairments and Disability. 2011. http://www.
ons.gov.uk/ons/guide-method/harmonisation/primary-set-of-
harmonised-concepts-and-questions/index.html
31. Burgoin T, Forouhi NG, Griffin SJ, et al. Associations between
exposure to takeaway food outlets, takeaway food consumption,
and body weight in Cambridgeshire, UK: population based,
cross sectional study. BMJ 2014;348:g1464.
International Journal of Epidemiology, 2016, Vol. 0, No. 0 9
 at Pilkington Library Loughborough U
niversity on June 21, 2016
http://ije.oxfordjournals.org/
D
ow
nloaded from
 
32. Aertgeerts B, Buntinx F, Ansoms S et al. Screening properties of
questionnaires and laboratory tests for the detection of alcohol
abuse or dependence in a general practice population. Br J Gen
Pract 2001;51:206–17.
33. Casswell S, Pledger M, Hooper R. Socioeconomic status and
drinking patterns in young adults. Addiction 2003;98:601–10.
34. Sullivan A, Parsons S, Wiggins R et al. Social origins, school type
and higher education destinations. Oxford Rev Educ 2014;
40:739–63.
35. Huerta MC, Borgonovi F. Education, alcohol use and abuse
among young adults in Britain. Soc Sci Med 2010;71:143–51.
36. Cohen AK, Rai M, Rehkopf DH et al. Educational attain-
ment and obesity: a systematic review. Obes Rev 2013;
14:989–1005.
37. Bann D, Cooper R, Wills AK et al. Socioeconomic position
across life and body composition in early old age: findings from a
British birth cohort study. J Epidemiol Community Health
2014;68:516.
38. Senese LC, Almeida ND, Fath AK et al. Associations between
childhood socioeconomic position and adulthood obesity.
Epidemiol Rev 2009;31:21–51.
39. Smith L, Gardner B, Hamer M. Childhood correlates of
adult TV viewing time: a 32 year follow-up of the 1970
British Cohort Study. J Epidemiol Community Health 2015;
69:309–13.
40. Rouse, CE, Barrow L. School vouchers and student achievement:
recent evidence and remaining questions. Ann Rev Econ
2009;1:17–42.
41. Muralidharan K, Sundararaman V. The aggregate effect of
school choice: Evidence from a two-stage experiment in India. Q
J Econ 2015, Feb 27. doi: 10.1093/qje/qjv013.
42. Milburn A, Shepherd G, Attwood T et al. Downward mobility,
opportunity hoarding and the ‘glass floor’. 2015.
43. Rutter M, Maughan B, Mortimore P et al. Fifteen Thousand
Hours: Secondary Schools and Their Effects on Children.
Cambridge, MA: Harvard University Press, 1979.
44. Rowan B, Chiang F-S, Miller RJ. Using research on employees’
performance to study the effects of teachers on students’ achieve-
ment. Sociol Educ 1997:256–84.
45. Li J, Hooker NH. Childhood obesity and schools: evidence from
the National Survey of Children’s Health. J School Health
2010;80:96–103.
46. Auchincloss AH, Mujahid MS, Shen M et al. Neighborhood
health-promoting resources and obesity risk (the
multi-ethnic study of atherosclerosis). Obesity (Silver
Spring);2013;21:621–28.
47. Halonen JI, Kivim€aki M, Pentti J et al. Quantifying neighbour-
hood socioeconomic effects in clustering of behaviour-
related risk factors: a multilevel analysis. PLoS One
2012;7(3):e32937.
48. Brimblecombe N, Dorling D, Shaw M. Migration and geograph-
ical inequalities in health in Britain. Soc Sci Med
2000;50:861–78.
49. Whitlock G, Lewington S, Sherliker P Prospective Studies
Collaboration. Body-mass index and cause-specific mortality in
900 000 adults: collaborative analyses of 57 prospective studies.
Lancet 2009;373:1083–96.
50. Thorp AA, Owen N, Neuhaus M et al. Sedentary behaviors and
subsequent health outcomes in adults: a systematic review of
longitudinal studies, 1996-2011. Am J Prev Med
2011;41:207–15.
51. Bolton P. Grammar School Statistics. 2013. www.parliament.
uk/briefing-papers/sn01398.pdf.
52. Ganna A, Ingelsson E. Five-year mortality predictors in 498103
UK Biobank participants: a prospective population-based study.
Lancet 2015;386:533–40.
53. Stommel M, Schoenborn C. Accuracy and usefulness of BMI
measures based on self-reported weight and height: findings
from the NHANES & NHIS 2001-2006. BMC Public Health
2009;9:421.
54. d’Uva TB, O’Donnell O, van Doorslaer E. Differential health re-
porting by education level and its impact on the measurement of
health inequalities among older Europeans. Int J Epidemiol
2008;37:1375–83.
55. Dowd JB, Todd M. Does self-reported health bias the measure-
ment of health inequalities in U.S. adults? Evidence using an-
choring vignettes from the Health and Retirement Study. J
Gerontol B Psych Sci Soc Sci 2011;66B:478–89.
10 International Journal of Epidemiology, 2016, Vol. 0, No. 0
 at Pilkington Library Loughborough U
niversity on June 21, 2016
http://ije.oxfordjournals.org/
D
ow
nloaded from
 
